associated with scent cells (androconia), regarded as scent scales, and plays a major role in courtship behavior (BIRCH & POPPY 1990 , KRISTENSEN 1999 , KRISTENSEN & SIMON-SEN 2003 , SIHVONEN 2005 , SKOU et al. 2017 , HERNÁN-DEZ-ROLDÁN et al. 2014 . This hair pencil is considered as a replacement of tibial spurs on the hind leg (SIHVONEN 2005) . A close-up view of this structure is depicted in this paper (see results).
Male genitalia of Problepsis are characteristic by: uncus absent; socii setose, dorsally fused and looks like uncus (see Fig. 10a-2) ; ventral margin of tegumen dentate; valve deeply cleft into two dagger-form processes; juxta apically fused to the sacculus valva (SIHVONEN 2005) . Female genitalia with oval shaped corpus bursa; signum consists of separated tiny sclerotized spots, forming an ovoid patch (Figs. 11-13 ).
Problepsis cinerea was described by BUTLER (1886) (original combination Argyria cinerea) from Campbellpur (Pakistan). PROUT (1938) downgraded this taxon to a local race of ocellata (Frivaldszky, 1845) . HAUSMANN (1998) regarded this name as subspecies of ocellata. A combination of morphological comparative studies, morphometric analyses and DNA barcoding data, along with distribution pattern and habitat information convinced STADIE & STADIE (2016) for issuing the permission letter for sampling in Iran. Additionally, the first author is grateful to the staff of the Geno protected area, namely MAJID VAFADAR and ABDOLREZA DEHGHANI (Department of Environmental Protection, Hormozgan) for accompanying and kind supports during the fieldworks. Our special thanks go to AXEL HAUSMANN and PAUL HEBERT (CCDB, University of Guelph, Canada) and their teams for kindly and professionally performing the sequencing of Problepsis material and giving access and permission for publishing these data. Finally yet importantly, thanks to CRISTINA GASCÓ MARTIN for her patiently helps during SEM photography. This publication was partially supported by the Research Incentive Grant of State Museum of Natural History, Stuttgart, Germany. Portable light traps (powered by 12-Volt batteries and 8-Watt black-light UVB tubes) were used to attract the specimens. Two females were captured at around 2 am. Adult moths were identified based on the most recent publication (STADIE & STADIE, 2016) and confirmed by the fourth author. Prior to the dissection, the adults were photographed using Olympus Digital Camera (E-3). For precise identifications, the genitalia of the specimens were dissected using a standard method (ROB INSON 1976) . The genitalia were stained by Chlorazol-Black and mounted in Euparal. Genitalia slides were photographed using a Leica Microsystem (DFC-490). The morphology of hind tibia and its hair pencil were studied using Scanning Electron Microscopy (Zeiss SEM, Evo LS 15). For comparison of morphological characters, following specimens were used:
Problepsis cinerea 'E, 30.9.-7.10.1988 , leg. WEIGERT, g. preps. DS 61, 63, 64, 84 & 85/2012 2 ♀, Pakistan, Hazara, Balakot, 900-1100 m, 3.-7.6.1983 HEBERT et al. 2003) in the molecular laboratory of State Museum of Natural History, Stuttgart. In total 658 bp of DNA Barcode were aligned using BioEdit (ver. 7.2.5.) (HALL 1999) . A list of all specimens used for DNA analysis along with their GenBank accession numbers are presented in Table 1 (appendix). Neighbor-joining tree and genetic distances were calculated by MEGA6 (TAMURA et al. 2013 ).
Results
Problepsis cinerea (Butler, 1886) Argyria cinerea Butler, 1886 
Morphology
W i n g p a t t e r n . (Figs. 1-3 ) Wingspan 39-41 mm (length of forewing: 20 mm). Background of forewing creamy light-brown mixed with ochreous, weakly glossy scales, costal area slightly darker. A large rounded eyespot in median area is characteristic, bordered with a thin black outer line, encircled an olive-brown thicker inner band, toward center a second thick black line shadowed with silvery scales, central area separated into two part, the upper two third light brown and the lower third black. Hind wing lighter than forewing. Eye-spot elliptical, without triangle black shapes internally; a small black patch near the dorsum, sometimes splitted. Underside creamy light, with a dull print of all patterns of upper-side (for more details see STADIE & STADIE 2016).
M a le ge n it a l ia (Fig. 9) . (based on specimens from Pakistan). Socii thin, weakly sclerotized connected from both sides except apical part. Tegumen ventrally more sclerotized with nine prominent spines, usually angled near socii. Aedeagus slender, tubular, more sclerotized, forming a long two-head cleft, one more bent, shorter with two teeth. Vesica as two diverticuli; without any cornuti.
Figs. 9-13. Genitalia structure. 9-10. ♂, 9. Problepsis cinerea, 10. P. ocellata; 9. P. cinerea ♂; 10. P. ocellata ♂ (10a-2 lateral view); 11-13. ♀; 11-12. P. cinerea (Iran, Pakistan respectively); 13, P. ocellata (Turkey). a, armature, b, aedeagus and vesica, c, sternite 8, de. sclerotized dentation, ma. Mappa, so. Socii; Scale-bar: 1 mm. Fe m a le ge n it a l ia . (Fig. 11) . Papillae anales in moderate size, broad, with sparse hairs. Anterior apophyses slightly shorter (80%) than posterior apophyses. Antrum strongly sclerotized, tubular, medially narrower. Ductus bursae very short, heavily sclerotized. Corpus bursae membranous, apple-shaped; signum as a sclerotized spotted patch covering more than half of the length of corpus bursae.
D i a g n o s i s . The most similar species to P. cinerea is P. ocellata (Frivaldszky, 1845) (Figs. 4-5) . The distribution pattern and the habitats of these two species are well separated and different (P. ocellata is distributed in Israel, Palestine, Lebanon, eastern Syria and south eastern Turkey towards Greece and Cyprus, whereas P. cinerea is known from northern Oman and southern Iran in the west towards eastern Afghanistan and Pakistan (see below). Vertical   Fig. 20 . Un-rooted neighbor-joining tree of four species Problepsis ocellata, P. cinerea, P. sihvoneni, P. asira (with Kimura 2-Parameter model). Iranian specimen clustered with P. cinerea. distribution of these two species is also different: P. ocellata is distributed in altitudes from sea level up to 1000 m, P. cinerea occurs much higher between 1000-2200 m a. s. l. (mostly above 1800 m) (STADIE & STADIE 2016) . Additionally, P. ocellata has paler, greyish wings, with a light-yellow spot on the upper half of the eye pots, and has more yellowish inner band in both wings. In male of P. ocellata, 8 th sternite anteriorly wider (narrower in P. cinerea) (Fig.  9c, 10c) . Tegumen more sclerotized, round-shaped ventrally (thinner in P. cinerea). Apical part of aedeagus and subapical dentation less sclerotized and not clearly visible (strongly sclerotized dentation in P. cinerea) (Figs. 9-10) . In female genitalia of P. ocellata, anterior apophyses much shorter than posterior apophyses (50%), (whilst being 80% in P. cinerea). Ductus bursae wider, corpus bursae smaller than those in P. cinerea .
Re m a rk . STADIE & STADIE (2016) regarded two subspecies for Problepsis ocellata (ssp. ocellata distributed in east Mediterranean Sea, i.e. Greek islands, Crete and coasts of west Turkey and ssp. cypria in Cyprus). These two subspecies were based on geographic separation of slightly different in wing pattern (e.g. darker ground colour with wider median shade and presence of a small blackish horizontal line in basal part of forewing near dorsum in ssp. cypria (lighter ground colour and missing the horizontal line in nominate ssp.). These two subspecies show no genetic distance in DNA-barcodes, which confirms that they belong to the same species. For evaluation of these two subspecies further larval studies, biological and ecological investigations are recommended. Mo r pholog ic a l not e. A close-up view of the structure of the genus Problepsis is shown (Fig. 14-19) . At least two different modified scales in this hair pencil are recognizable: most of them are apically flattened, while some tubular hollow scales are scattered in between . Spoon-shaped hind tibia created a chamber, which conceal the tubular scent scales with the help of flattened ones (Figs. 14, 15) . Hypothetically, during courtship those flattened scales uncover the tubular ones.
DNA-Barcoding
The unrooted neighbor-joining tree (Fig. 20) shows the clustering of the Iranian specimen with P. cinerea among the specimens from Pakistan and Oman. Genetic mean distances between Problepsis species in the Middle East are shown in table 1. 
Distribution and habitat
Problepsis cinerea is confined to evergreen and sclerophyllous woodlands mostly with Olea species in North Oman, South Iran, eastern Afghanistan and Pakistan. Vertically it is distributed between 1000-2200 m (in N Oman and S Iran in altitudes over 1800 m).
The newly recorded species in Iran was found in the Khalijo-Omanian ecological zone, consisting of both dry southern coastal plains and mountainous parts with higher humidity. The community harbors both plants of tropical and palaearctic-eremic origin. Habitats of this zone are mostly covered with Artemisia, Acacia, Prosopis, Ziziphus, Avicennia, Rhizophora, Populus, Astragalus, Amygdalus, Dodonaea, Pistacia and Olea (ZOHARY 1973, HESHMATI 2007) .
Its habitat in southern Iran is located in the Geno protected area (30 km northwest of Bandar Abbas) (Figs. 6-8 Most Problepsis species feed on Oleaceae species (STADIE & STADIE 2016) . ASADPOOR (2005) claimed that there is no Oleaceae species in southern Iran, therefore the presence of Problepsis species in Iran questioned by STADIE & STADIE (2016) . However there are several cultivate but also wild Oleaceae species in southern Iran. As Olea europaea cuspidata is the only wild olive species in Geno protected area, therefore we suggest this tree as potential natural host plant of P. cinerea in the south of Iran (Figs. 6, 7, 8) .
Taxon identifi cation
Sampling site Process ID (Bold database) Genbank Accession Nr. P. ocellata ocellata
